Analysis of intracellular receptor/ligand sorting in endosomes.
After binding to specific cell surface receptors, many extracellular ligand molecules are internalized via the process termed receptor-mediated endocytosis. Within the cell, in endosomes, a sorting process occurs: receptors and ligands are directed along various intracellular pathways. The extent of this intracellular separation of receptors from ligands has been shown experimentally to vary with receptor and ligand properties such as binding affinity and valency. In this paper, we propose and analyze a simple model mechanism for the sorting process based on binding and dissociation kinetics along with diffusive molecular transport. We show that the outcome of the sorting process can be directly linked to measurable parameters such as the intrinsic rate constants for the binding to, dissociation from, and crosslinking of receptors by ligands. We further show that this mechanism is able to account for the wide range of reported experimental observations. Manipulation of ligand and receptor properties guided by the results presented here may enable the outcome of the sorting process to be controlled.